Mannitol protects hair cells against tumor necrosis factor α-induced loss.
Mannitol has otoprotective effects against tumor necrosis factor (TNF) α-induced auditory hair cell (HC) loss. Mannitol has been demonstrated to possess cytoprotective effects in several organ systems. Its protective effect on postischemic hearing loss has also been shown. Mannitol's otoprotective mechanism and site of action are at present unknown. Organ of Corti (OC) explants were dissected from 3 day-old rat pups. The safety (nonototoxicity) of mannitol was assessed at 4 different concentrations (1-100 mM). Three experimental arms were designed including: a control group, TNFα group, and TNFα + mannitol group. Cell viability was determined by counts of fluorescein isothiocyanate (FITC) phalloidin stained HC. Immunofluorescence assay of phospho-c-Jun and the proapoptotic mediators, cleaved caspase-3, apoptosis inducing factor (AIF), and endonuclease G (Endo G) were performed. Analysis of HC density confirmed the safety of mannitol at concentration ranges of 1 to 100 mM. The ototoxic effect of TNFα was demonstrated (p < 0.05). The otoprotective effect of 100 mM mannitol in TNFα-challenged OC explants was also demonstrated (p < 0.001). Mannitol treatment reduced the high levels of phospho-c-Jun observed in the TNFα-challenged group. AIF cluster formation and EndoG translocation into the nuclei of HCs were also reduced by mannitol treatment. Mannitol significantly reduces the ototoxic effects of TNFα against auditory HC's potentially by inhibiting c-Jun N terminal kinase (JNK) activation pathway and AIF, EndoG nuclear translocation. This local otoprotective effect may have therapeutic implications in inner ear surgery, for example, cochlear implants, protection of residual hearing, as well as implications for postischemic inner ear insults.